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PROBLEM  /  OBJECTIVE 


Technical  Directions,  Inc.  (TDI),  located  in  Ortonville, 
Ml  has  been  selected  by  Lockheed  Martin  Missiles  and 
Fire  Control  located  in  Dallas,  TX  to  supply  small 
turbine  engines  in  support  of  the  Low-Cost 
Autonomous  Attack  System  (LOCAAS)  and  the 
Surveying  Miniature  Attack  Cruise  Missile  (SMACM) 
programs.  The  components  for  the  TDI-J45  engine 
(samples  shown  in  Figure  #1)  are  being  provided  by 
outside  vendors  selected  by  TDI.  Upon  receipt  of  the 
components,  TDI  must  inspect  each  component  to 
verify  that  it  meets  all  dimensional  specifications  before 
assembly. 

The  current  inspection  process  for  these  components  is 
very  time  consuming.  Each  component  requires 
multiple  setups  in  order  to  be  completely  inspected  for 
dimensional  accuracy.  The  current  method  of 
inspection  utilizes  v-blocks,  angle  plates,  and  modeling 
clay  to  ensure  the  components  remain  stationary  as 
they  are  manually  inspected  using  a  Sheffield  Cordax 
Discovery  II  Coordinate  Measure  Machine  (CMM).  TDI 
requested  that  the  National  Center  for  Defense 
Manufacturing  and  Machining  develop  an  automated 
inspection  process  to  decrease  the  amount  of  time 
required  to  inspect  the  incoming  components. 


Figure  #1 

TDM45  Engine  Components 


ACCOMPLISHMENTS  /  PAYOFF 


Process  Improvement 

The  NCDMM  assessed  the  current  inspection  process 
for  the  TDI-J45  components  in  order  to  develop  a 
solution  that  would  meet  the  needs  of  TDI.  The  CMM 
that  TDI  currently  uses  was  evaluated  and  it  was 
determined  that  a  Quick-Change  Fixture  was  needed  in 
order  to  improve  the  inspection  process. 

TDI  supplied  the  NCDMM  with  sample  components, 
along  with  2-dimensional  drawings  and  3-dimensional 
solid  models  of  the  TDI-J45  components. 


Implementation  and  Technology.  Transfer 

The  NCDMM  designed  and  built  a  fixture  base  that  will 
mount  directly  to  the  table  of  TDI’s  CMM.  This  base, 
along  with  the  twelve  component  specific  end  effectors, 
will  allow  TDI  to  orient  the  TDI-J45  components  in  a 
repeatable  fashion  (Figure  #2).  This  will  in  turn  allow 
for  quicker  inspection  of  the  components  by  utilizing  the 
full  5-axis  capabilities  of  the  CMM. 


Figure  #2 

CMM  Inspection  Station 


Expected  Benefits 

The  quick-change  inspection  fixture  will  enable  TDI  to 
inspect  TDI-J45  components  in  a  more  automated 
fashion.  It  is  estimated  that  the  fixture  will  reduce  setup 
time  by  approximately  five  minutes  for  each  inspection. 
TDI  estimates  an  annual  production  volume  of 
approximately  3,000  units.  During  production,  TDI 
plans  on  a  100%  inspection  for  the  first  two  years 
followed  by  a  10%  inspection  smpling  during  the 
following  13  years.  This  results  in  a  projected  cost 
savings  of  $316,800  over  the  fifteen-year  life  cycle  of 
the  program. 
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